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DESCRIPTION 



POLISHING COMPOSITION AND RINSING COMPOSITION 



5 TECHNICAL FIELD 

The present invention relates to a polishing composition 
and a rinsing composition, and more particularly, it relates 
to a polishing composition used for polishing silicon wafers 
and a rinsing composition used for rinsing silicon wafers. 



BACKGROUND ART 

In processes for semiconductor device production, silicon 
wafers are mechanically and chemically polished using a 
polishing composition. Thereafter, the polished silicon 
15 wafers are generally rinsed using water or a rinsing 

composition such that the silicon wafers are protected from 
remaining silicon dioxide and metal impurities contained in 
the polishing composition. 

20 A conventional polishing composition disclosed in 

Japanese Laid-Open Patent Publication No. 63-272460 contains 
at least one chelating agent such as 

ethylenediaminetetraacetic acid (EDTA) , and a high molecular 
ion having a molecular weight of 5000 or more such as 
25 polyacrylic acid, in addition to water and particulate 

amorphous silica. Another conventional polishing composition 
disclosed in Japanese Laid-Open Patent Publication No. 2001- 
77063 contains polishing particles, amines such as piperazine, 
and a chelating agent such as EDTA. 



These conventional polishing " compositions prevent the 
silicon wafers from being contaminated by metal impurities 
contained in the polishing compositions by virtue of the 
chelating agent that coordinates with a metal element to form 
35 a stable complex ion. The chelating agents contained in the 
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conventional polishing compositions, however, do not have a 
very high capability for capturing metal impurities. 
Therefore, in the case where semiconductor devices are 
fabricated from silicon wafers polished using the prior art 
polishing compositions, poor conditions for semiconductors are 
often caused due to short circuits or leaks. The silicon 
wafer contamination caused by metal impurities means not only 
adhesion of metal impurities on the surface of the silicon 
wafer but also diffusion of metal impurities in the inside of 
the silicon wafer. 

DISCLOSURE OF THE INVENTION 

It is an objective of the present invention to provide a 
polishing composition and a rinsing composition, both of which 
compositions can effectively suppress wafer contamination 
caused by metal impurities. 

In order to attain the above objective, the present 
invention provides the following polishing composition for use 
in polishing a silicon wafer. The polishing composition 
includes a chelating agent, an alkali compound, silicon 
dioxide and water. The chelating agent is an acid represented 
by the following chemical formula: 

R 8 ,R 10 



or a salt thereof. In the chemical formula, each of Y 2 and Y 3 
represents an alkylene group, n is an integer of 0 to 4, each 
of 4+n substituents represented by R 8 to R 12 is an alkyl group 
and at least four of the alkyl groups have a phosphonic acid 
group. 




N— (Y— N)— Y— N 
R 12 



\ 



R 11 



Further, the present invention provides the following 
process for polishing a silicon wafer. The process includes 



the step of preparing a polishing composition and polishing 
the silicon wafer surface by using the polishing composition. 
The above polishing composition includes a chelating agent, an 
alkali compound, silicon dioxide and water. The chelating 
5 agent is an acid represented by the following chemical 
formula : 

N (Y— N) — Y— N ^ 
R 9 R 12 R 11 

or a salt thereof. In the chemical formula, each of Y 2 and Y 3 
represents an alkylene group, n is an integer of 0 to 4, each 
10 of 4+n substituents represented by R 8 to R 12 is an alkyl group 
and at least four of the alkyl groups have a phosphonic acid 
group . 



Moreover, the present invention provides the following 
15 rinsing composition for use in rinsing a silicon wafer. The 
rinsing composition includes a chelating agent, an alkali 
compound and water. The chelating agent is an acid 
represented by the following chemical formula: 

R^ ^R 10 

N (Y— N)— Y~N^ 
R^ R 1 * R n 

20 or a salt thereof. In the chemical formula, each of Y 2 and Y 3 
represents an alkylene group, n is an integer of 0 to 4, each 
of 4+n substituents represented by R 8 to R 12 is an alkyl group 
and at least four of the alkyl groups have a phosphonic acid 
group. 

25 

In addition, the present invention provides the following 
process for rinsing a silicon wafer. The process includes the 
step of preparing a rinsing composition and rinsing the 
silicon wafer surface by using the rinsing composition. The 



10 



15 



above rinsing composition includes a chelating agent, an 
alkali compound and water. The chelating agent is an acid 
represented by the following chemical formula: 

Rf^ ^ R 10 

N— (Y— N)-Y— 

R" 

or a salt thereof. In the chemical formula, each of Y 2 and Y 3 
represents an alkylene group, n is an integer of 0 to 4, each 
of 4+n substituents represented by R 8 to R 12 is an alkyl group 
and at least four of the alkyl groups have a phosphonic acid 
group . 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a perspective view showing a polishing 
apparatus used in polishing with the polishing composition and 
in rinsing with the rinsing composition. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, one embodiment of the present invention will 
be described. 



First, the work process for silicon wafers is described. 
In the first place, a silicon single crystal ingot is sliced 
to prepare silicon wafers. The silicon wafers are made to 
have a predetermined shape by lapping. Next, each of the 
silicon wafers is etched in order to remove the silicon wafer 
surface layer deteriorated by the lapping. After the etching, 
the edge and the surface of each silicon wafer are polished 
successively and then the silicon wafer is rinsed. 

The polishing composition according to this embodiment 
30 includes a chelating agent, an alkali compound, silicon 

dioxide and water, and is used in polishing the silicon wafer 
surface. The rinsing composition of this embodiment includes 
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a chelating agents an alkali compound and water, and is used 
in rinsing the silicon wafer surface. 

The chelating agent is an acid represented by the formula 

5 1: 

H— (Y— N)— Y— 

R 12 R n 

or a salt thereof, and the chelating agent is coordinated to a 
metal element to form a stable complex ion. The chelating 
agent contained in the polishing composition plays a role in 
10 capturing metal impurities contained in the polishing 

composition, and the chelating agent contained in the rinsing 
composition plays a role in capturing metal impurities 
remaining in silicon wafers. 

15 Each of Y 2 and Y 3 in the chemical formula 1 represents an 

alkylene group. The alkylene group may be linear or branched. 
The alkylene group is preferably a lower alkylene group having 
1 to 4 carbon atoms. The chelating agent in which the 
alkylene group is a lower alkylene group has a high capability 

20 for capturing metal impurities. Specific examples of the 
lower alkylene group may include a methylene group, an 
ethylene group, a propylene group, a methylmethylene group, a 
methylethylene group, an ethylmethylene group, a butylene 
group, a methylpropylene group and an ethylethylene group. 

25 n in the chemical formula 1 is an integer of 0 to 4, and 

preferably an integer of 0 to 2. The chelating agent in which 
n is an integer of 0 to 2 is easily synthesized. 

Each of R 8 to R 12 in the chemical formula 1 represents an 
30 alkyl group. The alkyl group may be linear or branched. The 
alkyl group is preferably a lower alkyl group having 1 to 4 
carbon atoms. The chelating agent in which the alkyl group is 
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a lower alkyl group has a high capability for capturing metal 
impurities. Specific examples of the lower alkyl group may 
include a methyl group, an ethyl group, a n-propyl group, an 
isopropyl group, a n-butyl group, an isobutyl group, a sec- 
5 butyl group and a tert-butyl group. 

Among 4+n alkyl groups represented by R 8 to R 12 , at least 
four alkyl groups, preferably all the 4+n alkyl groups have a 
phosphonic acid group. The chelating agent in which all the 
10 4+n alkyl groups have a phosphonic acid group have a high 

capability of capturing metal impurities. Each alkyl group 
preferably has from 1 to 2 phosphonic acid groups, more 
preferably one phosphonic acid group. 

15 From the viewpoint of having a high capability of 

capturing metal impurities, preferable examples of the 
chelating agent may include 

ethylenediaminetetraethylenephosphonic acid, 
ethylenediaminetetramethylenephosphonic acid (EDTP) , 

2 0 diethylenetriaminepentaethylenephosphonic acid, 

diethylenetriaminepentamethylenephosphonic acid (DTPP) , 
triethylenetet rami nehexae thy lenephosphonic acid, 
triethylenetetraminehexamethylenephosphonic acid (TTHP) , 
propanediaminetetraethy lenephosphonic acid and 

25 propanediaminetetramethylenephosphonic acid, and their 

ammonium salts, potassium salts, sodium salts and lithium 
salts. From the viewpoint of having a particularly high 
capability for capturing metal impurities, more preferable 
examples of the chelating agent may include 

30 ethylenediaminetetraethylenephosphonic acid, EDTP, ammonium 
ethylenediaminetetramethylenephosphonate, potassium 
ethylenediaminetetramethylenephosphonate (EDTPP) , sodium 
ethylenediaminetetramethylenephosphonate, lithium 
ethylenediaminetetramethylenephosphonate, 

35 diethylenetriaminepentaethylenephosphonic acid, DTPP, ammonium 



diethylenetriaminepentamethylenephosphonate, potassium 
diethylenetriaminepentamethylenephosphonate (DTPPP) , sodium 
diethylenetriaminepentamethylenephosphonate , lithium 
diethylenetriaminepentamethylenephosphonate, 
5 triethylenetetraminehexaethylenephosphonic acid, TTHP, 
ammonium triethylenetetraminehexamethylenephosphonate, 
potassium triethylenetet raminehexamethylenephosphonate (TTHPP) , 
sodium triethylenetet raminehexamethylenephosphonate, lithium 
triethylenetet raminehexamethylenephosphonate , 

10 propanediaminetetraethylenephosphonic acid, 

propanediaminetetramethylenephosphonic acid, ammonium 
propanediaminetetramethylenephosphonate, potassium 
propanediaminetetramethylenephosphonate, sodium 
propanediaminetetramethylenephosphonate and lithium 

15 propanediaminetetramethylenephosphonate . Each of the 

polishing composition and the rinsing composition may contain 
one kind of the chelating agent or two or more kinds of the 
chelating agents. 

20 In the polishing composition and the rinsing composition, 

the content of the chelating agent is preferably from 0.001 to 
6% by weight, more preferably 0.005 to 3% by weight, most 
preferably 0.01 to 1% by weight. A polishing composition and 
a rinsing composition having too low of a content of the 

25 chelating agent do not satisfactorily suppress silicon wafer 
contamination caused by metal impurities. A polishing 
composition and a rinsing composition having too much of a 
content of the chelating agent are easily gelled and are 
uneconomical . 

30 

The above-described alkali compound is contained in the 
polishing composition and the rinsing composition for 
maintaining alkaline conditions for the polishing composition 
and the rinsing composition. The alkali compound contained in 
35 the polishing composition plays a role in accelerating 



polishing of the silicon wafer surface by chemical actions 
such as corrosion, etching and oxidation. 

Specific examples of the alkali compound may include 
5 inorganic alkali compounds such as potassium hydroxide (PHA) , 
sodium hydroxide (NHA) , potassium hydrogen carbonate (PCAH), 
potassium carbonate (PCA) , sodium hydrogen carbonate (NCAH) 
and sodium carbonate (NCA) ; ammonia (AM) ; ammonium salts such 
as tetramethyl ammonium hydroxide (TMAH) , ammonium hydrogen 

10 carbonate (ACAH) and ammonium carbonate (ACA) ; and amines such 
as methylamine (MA), dimethylamine (DMA), trimethylamine (TMA) , 
ethylamine (EA) , diethylamine (DEA), triethylamine (TEA), 
ethylenediamine (EDA), monoethanolamine (MEA) , N- (.(3- 
aminoethyl) ethanolamine (AEEA) , hexamethylenediamine (HMDA) , 

15 diethylenetriamine (DETA), triethylenetetramine (TETA) , 

piperazine anhydride (PIZ), piperazine hexahydrate, l-(2- 
aminoethyl ) piperazine (AEPIZ) and N-methylpiperazine (MPIZ). 
Because of having low amine odor, preferable examples of the 
alkali compound may include PHA, NHA, PCAH, PCA, NCAH, NCA, AM, 

2 0 TMAH, ACAH, ACA, EDA, MEA, AEEA, HMDA, DETA, TETA, PIZ, 

piperazine hexahydrate, AEPIZ and MPIZ. Because the alkali 
compound does not inhibit the functions of the chelating agent 
in addition to having a low amine odor, more preferable 
examples thereof may include PHA, NHA, PCAH, PCA, NCAH, NCA, 

25 AM, TMAH, ACAH, ACA, PIZ, piperazine hexahydrate, AEPIZ and 
MPIZ. The polishing composition and the rinsing composition 
may contain one kind of the alkali compounds or two or more 
kinds thereof. 

30 In the case where the alkali compound is PHA, NHA, TMAH, 

ACAH, ACA, PCAH, PCA, NCAH, NCA, AM, MA, DMA, TMA, EA, DEA, 
TEA, EDA, MEA, AEEA, HMDA, DETA, or TETA, the polishing 
composition and the rinsing composition have a content of the 
alkali compounds of preferably from 0.1 to 6% by weight, more 

35 preferably 0.5 to 5% by weight, and most preferably 1 to 4% by 
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weight. In the case where the alkali compound is PIZ, AEPIZ, 
or MPIZ, they have a content of the alkali compounds of 
preferably from 0.1 to 10% by weight, more preferably 1 to 9% 
by weight, most preferably 3 to 8% by weight, and in the case 
5 where the alkali compound is piperazine hexahydrate, they have 
a content of the alkali compounds of preferably from 0.1 to 
20% by weight, more preferably 2 to 18% by weight, and most 
preferably 5 to 16% by weight . A polishing composition having 
too low of a content of the alkali compound does not have a 
10 very high polishing rate. A polishing composition and a 

rinsing composition having too much of a content of the alkali 
compound are easily gelled and are uneconomical as well as 
easily cause roughness on the silicon wafer surface. 

15 The above-described silicon dioxide plays a role in 

mechanically polishing the silicon wafer surface. Examples of 
the silicon dioxide may include colloidal silica, fumed silica, 
precipitated silica and the like. Because of contributing to 
improvement in the polishing accuracy, colloidal silica is 

20 preferred as the silicon dioxide. 

In the case where the silicon dioxide is colloidal silica, 
the silicon dioxide has an average particle diameter D S a, as 
determined from the specific surface area measured by a method 

25 of measuring specific surface area of powder with gas 

adsorption (BET method) , of preferably from 5 to 300 nm, more 
preferably 5 to 200 nm, most preferably 5 to 120 nm, and in 
the case where the silicon dioxide is fumed silica or 
precipitated silica, the silicon dioxide has an average 

30 particle diameter D S a of preferably from 10 to 300 nm, more 

preferably 10 to 200 nm, and most preferably 10 to 150 nm. In 
the case where the silicon dioxide is colloidal silica, the 
silicon dioxide has an average particle diameter D N4 , as 
calculated from laser scattering, of preferably from 5 to 300 

35 nm, more preferably 10 to 200 nm, and most preferably 15 to 



150 nm, and in the case where the silicon dioxide is fumed 
silica or precipitated silica, the silicon dioxide has an 
average particle diameter D N4 of preferably from 30 to 500 nm, 
more preferably 40 to 400 nm, and most preferably 50 to 300 nm. 
5 A polishing composition containing silicon dioxide having an 
average particle diameter D S a or D N4 that is too small does not 
have a very high polishing rate. A polishing composition 
containing silicon dioxide having an average particle diameter 
D SA or D N4 that is too large easily roughens the silicon wafer 
10 surface or easily causes defects such as scratches, and haze 
on the silicon wafer surface 

The silicon dioxide usually contains metal elements such 
as calcium and magnesium, as well as transition metal elements 

15 such as iron, nickel and copper, as metal impurities. In the 
20% by weight of silicon dioxide aqueous solution, the total 
content of elements of iron, nickel, copper and calcium is 
preferably not more than 300 ppm, more preferably not more 
than 100 ppm, and most preferably not more than 0.3 ppm. When 

20 the total content is too much, silicon wafers are easily 
contaminated by metal impurities derived from the silicon 
dioxide, contained in the polishing composition and a large 
amount of the chelating agent needs to be contained in the 
polishing composition, so that the cost is increased. 

25 

The polishing composition has a silicon dioxide content 
of preferably 1 to 50% by weight, more preferably 5 to 50% by 
weight, and most preferably 10 to 50% by weight. A polishing 
composition having too low of a silicon dioxide content does 
30 not have a higher polishing rate, while a polishing 

composition having too much of a silicon dioxide content is 
easily gelled. 

The above-described water plays a role as a medium 
35 capable of dispersing the silicon dioxide and dissolving the 
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chelating agent and the alkali compound. The water, as much 
as possible, preferably does not contain impurities. 
Preferable examples of the water may include ion exchange 
water, pure water, ultra-pure water and distilled water. 

5 

The polishing composition and the rinsing composition 
preferably have a pH of from 8 to 12, and more preferably 10 
to 12. A polishing composition having too low of a pH does 
not have very high polishing rate. A polishing composition 

10 and rinsing composition having too high of a pH are easily 
gelled. It is preferred that the pH of the polishing 
composition be almost the same as the pH of the rinsing 
composition. When the pH of the polishing composition is 
greatly different from the pH of the rinsing composition, 

15 during rinsing, the polishing composition remaining on the 

silicon wafer surface and polishing pad is gelled or roughness 
is generated on the silicon wafer surface. 

With regard to the polishing composition and the rinsing 
20 composition, the polishing composition is prepared by mixing 
components other than water, namely the chelating agent, the 
alkali compound and silicon dioxide with water, and the 
rinsing composition is prepared by mixing components other 
than water, namely the chelating agent and alkali compound 
25 with water. In the mixing process, a blade type stirrer or an 
ultrasonic dispersion machine may be used- 
Next, a polishing apparatus 11 as shown in Fig. 1 will be 
described. 

30 

The polishing apparatus 11 is equipped with a disk-like 
rotary platen 12 having a polishing pad 14 adhered on the 
upper surface thereof. The rotary platen 12 is rotatably 
provided to a first shaft 13 capable of rotating in the 
35 direction shown by the arrow 13a in Fig. 1 so as to rotate 
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integrally with the first shaft 13. Above the rotary platen 
12, at least one wafer holder 15 is provided. The wafer 
holder 15 is rotatably provided to a second shaft 16 capable 
of rotating in the direction shown by the arrow 16a in Fig. 1 
5 so as to rotate integrally with the second shaft 16. On the 
bottom surface of the wafer holder 15, a wafer holding plate 
19 having four wafer holding holes 18 is removably equipped 
through a ceramic plate 17 and an unillustrated urethane sheet. 
The polishing apparatus 11 is further equipped with a 
10 polishing composition feeder 21 and an unillustrated rinsing 
composition feeder. The polishing composition feeder 21 
discharges the polishing composition through a nozzle 21a and 
the rinsing composition feeder discharges the rinsing 
composition through an unillustrated nozzle. Any one of the 
15 polishing composition feeder 21 and the rinsing composition 
feeder is disposed above the rotary platen 12. One feeder 
disposed above the rotary platen 12 can be replaced with the 
other feeder, which is not disposed above the rotary platen 12. 

When silicon wafers are polished, the polishing 
composition feeder 21 is disposed above the rotary platen 12, 
as shown in Fig. 1. The silicon wafers for polishing are 
sucked into the wafer holding holes 18 and retained in the 
wafer holder 15. Firstly, the rotation of the wafer holder 15 
and the rotary platen 12 is started, and the polishing 
composition is discharged from the polishing composition 
feeder 21 and fed to the polishing pad 14. Thereafter, the 
wafer holder 15 is moved toward the rotary platen 12 so that 
each of the silicon wafers is pressed on the polishing pad 14. 
Thus, the silicon wafer surface, which is in contact with the 
polishing pad 14, is polished. 

Following the polishing, when the polished silicon wafers 
are rinsed, the rinsing composition feeder is disposed above 
35 the rotary platen 12 in place of the polishing composition 
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feeder 21. The operation conditions for the polishing 
apparatus 11 are changed to the setting for rinsing from that 
for polishing. Thereafter, the rinsing composition is 
discharged from the rinsing composition feeder and thereby the 
5 rinsing composition is fed to the polishing pad 14. Thus, the 
silicon wafer surface, which is in contact with the polishing 
pad 14, is rinsed. 

The polishing process for the silicon wafer surface is 
10 preferably carried out by division into a plurality of steps. 
For example, the silicon wafer surface may be polished in 
three steps including a first step of rough polishing, a 
second step of precise polishing, and a third step of 
finishing polishing. In this case, the silicon wafer is 
15 preferably rinsed every time a step is completed. 

The embodiment has the following advantages. 

The chelating agent contained in the polishing 
20 composition and the rinsing composition according to this 
embodiment has a higher capability for capturing metal 
impurities as compared with conventional chelating agents such 
as EDTA. In addition, the chelating agent with metal 
impurities captured electrostatically repels the silicon wafer 
25 surface showing a negative at a zeta potential. Accordingly, 
contamination of silicon wafer caused by metal impurities is 
effectively suppressed . 

The polishing and rinsing of the silicon wafer are 
30 continuously carried out by the same polishing apparatus 11 
while the silicon wafer is held in the wafer holder 15. 
Therefore, etching and stains on the silicon wafer surface 
caused by contacting the silicon wafer to the polishing 
composition for a long time after the completion of the 
35 polishing, are suppressed. Further, caking of foreign 
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substances (particles) such as silicon dioxide, on the silicon 
wafer surface caused by drying is also suppressed and thereby 
LPD (Light Point Defect), which is one kind of surface defect 
in silicon wafers, is decreased. Furthermore, the labor hours 
5 and cost for the polishing and rinsing is decreased. 

The above embodiment may be changed in the following 
manner . 



10 The polishing composition may be prepared by diluting a 

stock solution containing a chelating agent, an alkali 
compound and silicon dioxide in a high concentration with 
water at the time of using the polishing composition. In this 
case, the storage and conveyance of the polishing composition 

15 is easy before the use thereof. As the polishing composition, 
the stock solution for the polishing composition is preferably 
diluted with water in a volume of from 1 to 50 times based on 
the volume of the stock solution, more preferably 1 to 40 
times, and most preferably 1 to 20 times. 

20 

The rinsing composition may be prepared by diluting a 
stock solution containing a chelating agent and an alkali 
compound in a high concentration with water at the time of 
using the rinsing composition. In this case, the storage and 

25 conveyance of the rinsing composition is easy before the use 
thereof. As the rinsing composition, the stock solution for 
the rinsing composition is preferably diluted with water in a 
volume of from 1 to 100 times based on the volume of the stock 
solution, more preferably 1 to 80 times, and most preferably 1 

30 to 40 times. 

In place of the polishing apparatus 11 shown in Fig. 1, 
the silicon wafer polishing and rinsing may be carried out 
using a double-sided polishing apparatus capable of polishing 
35 both surfaces of a silicon wafer simultaneously. 
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After the completion of the polishing and rinsing, the 
silicon wafer surface may be subjected to scrubbing washing 
with, for example, a polyvinyl alcohol made sponge using a 
5 washing water such as pure water and ultra-pure water. 

The polishing composition and the rinsing composition may 
contain conventionally known additives such as a surfactant 
and an antiseptic agent, as necessary. For example, the 
polishing composition and the rinsing composition may contain 
hydrogen peroxide. In this case, an oxidation film is formed 
on the silicon wafer surface by hydrogen peroxide and thereby 
particles do not adhere on the silicon wafer surface directly 
so that LPD is improved. 

Before rinsing the polished silicon wafer surface, the 
wafer holder 15 may be kept away from the rotary platen 12 and 
thereby the silicon wafer may be detached once from the 
polishing pad 14. Then, the feeding of the rinsing 
composition to the polishing pad 14 may be started, the 
silicon wafer may be placed in contact with the polishing pad 
14 again and rinsing thereof may be started. 

Next, the present invention is further described in more 
25 detail with reference to the following Examples and 
Comparative Examples . 

Examples 1 to 14 and Comparative Examples 1 to 9 

In each of Examples 1 to 14 and Comparative Examples 1 to 

30 9, a polishing composition stock solution was prepared by 

mixing silicon dioxide, a chelating agent, an alkali compound 
and water. The silicon dioxide contained in each polishing 
composition stock solution is colloidal silica, and each 
polishing composition stock solution contains colloidal silica 

35 in an amount of 20% by weight. With regard to the chelating 
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agent and the alkali compound contained in each polishing 
composition stock solution, the kinds and contents thereof are 
shown in Table 1. Furthermore, in a 20% by weight colloidal 
silica aqueous solution, the total content of elements of iron, 
5 nickel, copper and calcium is not more than 20 ppb . The 
colloidal silica has an average particle diameter D S a, as 
measured by a FlowSorbIl2300 manufactured by Micromeritics Co., 
of 35 nm and has an average particle diameter D N4 , as measured 
by an N4 Plus Submicron Particle Sizer manufactured by Beckman 

10 Coulter, Inc., of 70 nm. In each of Examples 1 to 14, the 

polishing composition stock solution has a pH of from 10 to 12. 
Each polishing composition stock solution was diluted to 20 
times with ultra pure water to prepare a polishing composition, 
and using the polishing composition, the silicon wafer surface 

15 was polished under the following polishing conditions 1. 

Polishing conditions 1 

Polishing apparatus: Single-sided polishing machine SPM- 
15 (equipped with four wafer holders each capable of holding 
20 four wafers) manufactured by Fujikoshi Machinery Corp., 

Object to be polished: 6 inch silicon wafer (p type, 
Crystal orientation <100>, Resistivity of from 1 to 10 Q-cm) 

Load: 31.5 kPa 

Number of revolutions of platen: 58 rpm 
25 Number of revolutions of wafer holder: 120 rpm 

Polishing pad: Non-woven fabric Suba600 manufactured by 
Rodel Nitta Corp. 

Feed rate of polishing composition: 8000 mL/min (use with 
circulation) 
30 Polishing time: 15 minutes 

Temperature of polishing composition: 23°C 

(1) Content of metal impurities on a silicon wafer surface 

After polishing, a silicon wafer was subjected to scrub 
35 cleaning with pure water. Subsequently, the naturally 
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oxidized film of the silicon wafer surface was subjected to 
gas phase decomposition with hydrofluoric acid vapor and then 
recovered by droplets containing hydrofluoric acid and aqueous 
hydrogen peroxide. The metal impurities contained in the 
5 recovered solution were subjected to quantitative analysis by 
inductively coupled plasma mass spectrometric analysis (ICP- 
MS) . The amount of the metal impurities was evaluated by four 
classes, that is, an amount of less than 1 * 10 9 atms/cm 2 is 
represented by a ®, an amount of not less than 1 * 10 9 
10 atms/cm 2 and less than 3 * 10 9 atms/cm 2 is represented by a O, 
an amount of not less than 3 * 10 9 atms/cm 2 and less than 1 x 
10 10 atms/cm 2 is represented by a A, and an amount of not less 
than 1 x 10 10 atms/cm 2 is represented by a X . The results are 
shown in Table 1. 

15 

(2) Content of metal impurities present in the inside of a 
silicon wafer 

Using a hydrochloric acid-hydrogen peroxide aqueous 
solution (SC-2) containing a 36% hydrochloric acid solution, a 

20 31% hydrogen peroxide solution and pure water in a volume 

ratio of 1:1:6, a polished silicon wafer was washed and then 
treated with heat at 200°C for 48 hours, and thereby metal 
impurities present in the inside of the silicon wafer were 
transferred to the silicon wafer surface. Thereafter, in 

25 accordance with the method as described in (1) above, the 

amount of these metal impurities was measured and evaluated. 
The results are shown in Table 1. 

(3) Polishing rate 

30 The polishing rate was calculated from the difference 

between the thickness of the center part of a silicon wafer 
before polishing and that after polishing. The difference is 
an average of the differences of the thicknesses, which are 
measured by a dial gauge, on four silicon wafers 

35 simultaneously polished with holding different wafer holders 



respectively. The polishing rate was evaluated by four 
classes, that is, a polishing rate of not lower than 1 ym/min 
is represented by a ®, a polishing rate of not lower than 0.8 
pm/min and lower than 1 ym/min is represented by a O, a 
5 polishing rate of not lower than 0.5 pm/min and lower than 0.8 
jjm/min is represented by a A, and a polishing rate of lower 
than 0.5 ym/min is represented by a X. The results are shown 
in Table 1. 

10 Table 1 
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Ex. 5 


DTPP 


0.1 
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o 


o 
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© 


© 


o 


© 


© 


o 


Ex. 6 


DTPPP 


0.01 


TMAH 


2 










o 


o 


o 


o 


© 


o 


o 


o 


o 


Ex. 7 


DTPPP 


0.1 


TMAH 


2 










o 


o 


© 


© 


© 


o 


© 


© 


o 


Ex. 8 


DTPPP 


1 


TMAH 


2 










o 


® 


© 


© 


© 


© 


© 


© 


o 


Ex. 9 


TTHP 


0.1 


TMAH 


2 










o 


® 


© 


© 


© 


© 


© 


© 


o 


Ex. 10 


TTHPP 


0.1 


TMAH 


2 










o 


© 


© 


© 


© 


© 


© 


© 


o 


Ex. 1 1 ! 


DTPPP 


0.1 


PIZ 


6 










o 


o 


© 


© 


© 


o 


© 


© 


© 


Ex. 12 


DTPPP 


0.1 \ 


P1Z 


6 


TMAH 


1 






o 


o 


© 


© 


© 


o 


© 


© 


® 


Ex. 13 


DTPPP 


0.1 


PHA 


0.5 


TMAH 


2 






o 


o 


© 


© 


© 


o 


© 


© 


o 


Ex. 14 


DTPPP 


0.1 


PIZ 


6 


PHA 


0.5 


TMAH 


1 


o 


o 


© 


© 


© 


o 


© 


© 


® 


C. Ex. 1 






EDA 


3 










X 


X 


X 


X 


X 


X 


X 


X 


® 


C. Ex. 2 






PHA 


1.5 










X 


X 


X 


X 


X 


X 


X 


X 


A 


C. Ex. 3 






NCA 


1.5 










X 


X 


X 


X 


X 


X 


X 


X 


A 


C. Ex. 4 






TMAH 


2 










X 


X 


X 


X 


X 


X 


X 


X 


o 


C. Ex. 5 


EDTA 


0.1 


TMAH 


2 










A 


A 


A 


A 


A 


A 


A 


A 


o 


C. Ex. 6 


DTPA 


0.1 


TMAH 


2 










A 


o 


O 


A 


A 


O 


O 


A 


o 


C. Ex. 7 


NTA 


0.1 


TMAH 


2 










X 


X 


X 


X 


X 


X 


X 


X 


o 


C. Ex. 8 


HIDA 


0.1 


TMAH 


2 










X 


X 


X 


X 


X 


X 


X 


X 


o 


C. Ex. 9 






PIZ 


6 










X 


X 


X 


X 


X 


X 


X 


X 


® 



In Table 1, DTPA represents diethylenetriaminepentaacetic 
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acid, NTA represents nitrilotriacet ic acid, and HIDA 
represents hydroxyethyl iminodiacetic acid . 

As is clear from Table 1, in each of Examples 1 to 14, 
5 both of the silicon wafer surfaces and the silicon wafer 

inside have good evaluations for metal impurities and further, 
in each of Examples 3 to 14, the evaluation of the polishing 
rate is also good. However, in each of Comparative Examples 1 
to 9, both of the silicon wafer surfaces and the silicon wafer 
10 inside do not have good evaluations for metal impurities. 
This is presumed to be due to the fact that the polishing 
composition in each of Comparative Examples 1 to 9 does not 
contain a specific chelating agent. 

15 Examples 15 to 28 and Comparative Examples 10 to 18 

In each of Examples 15 to 28 and Comparative Examples 10 
to 18, a rinsing composition stock solution was prepared by 
mixing a chelating agent, an alkali compound and water. The 
kinds and contents of the chelating agent and the alkali 

20 compound contained in each rinsing composition stock solution 
are shown in Table 2. In each of Examples 15 to 28, the 
rinsing composition stock solution had a pH of from 10 to 12. 
Each rinsing composition stock solution was diluted to 20 . 
times with ultra pure water to prepare a rinsing composition. 

25 Using the rinsing composition, the silicon wafer surface 

polished in the above-described polishing conditions 1 was 
rinsed under the following rinsing conditions 1. It should be 
noted that in the following rinsing conditions 1, the 
description of the same items as those in polishing conditions 

30 1 is omitted. 

Rinsing conditions 1 

Object to be rinsed: 6 inch silicon wafer polished under 
the polishing conditions 1 using the polishing composition of 
35 Comparative Example 4 
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Load: 2 kPa 

Number of revolutions of platen: 30 rpm 
Number of revolutions of wafer holder: 62 rpm 
Feed rate of rinsing composition: 8000 mL/min (no 
5 circulation) 

Rinsing time: 1 minute 

Temperature of rinsing composition: 20°C 

The content of metal impurities present on the silicon 
10 wafer surface after the rinsing was measured and evaluated in 
accordance with the method as described in (1). The results 
are shown in Table 2 . 
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Table 2 





Chelating agent 


Alkali compound 


Metal impurities 


-o 
c 

15 


s — \ 

8*1 


-o 

15 




-o 
c 

15 


C tUD 


-a 
c 

15 


I- N 


silicon wafer surface 


Fe 


Ni 


Cu 


Ca 


Ex. 15 


DTPPP 


0.1 


PHA 


1.5 


_ 




_ 




o 


o 


® 


© 


Ex. 16 


DTPPP 


0.1 


NCA 


1.5 


_ 




_ 




o 


o 


® 


© 


Ex. 17 


EDTP 


0.1 


TMAH 


2 






_ 




o 


o 


o 


© 


Ex. 18 


EDTPP 


0.1 


TMAH 


2 


_ 




_ 




o 


o 


o 


© 


Ex. 19 


DTPP 


0.1 


TMAH 


2 


_ 




_ 




o 


o 


® 


© 


Ex. 20 


DTPPP 


0.01 


TMAH 


2 






_ 




o 


o 


o 


O 


Ex. 21 


DTPPP 


0.1 


TMAH 


2 


_ 




_ 




o 


o 


® 


© 


Ex. 22 


DTPPP 


1 


TMAH 


2 










o 


® 


® 


© 


Ex. 23 


TTHPP 


0.1 


TMAH 


2 


_ 




_ 




o 




© 


© 


Ex. 24 


TTHP 


0.1 


TMAH 


2 


_ 




_ 




o 


® 


® 


© 


Ex. 25 


DTPPP 


0.1 


PIZ 


6 


_ 




_ 




o 


o 




© 


Ex. 26 


DTPPP 


0.1 


PIZ 


6 


TMAH 


1 


_ 




o 


o 


© 


© 


Ex. 27 


DTPPP 


0.1 


PHA 


0.5 


TMAH 


2 


_ 




o 


o 


© 


© 


Ex. 28 


DTPPP 


0.1 


PIZ 


6 


PHA 


0.5 


TMAH 


1 


o 


o 


© 


© 


C. Ex. 10 


_ 




EDA 


3 


_ 




_ 




X 


X 


X 


X 


C. Ex. 1 1 


- 




PHA 


1.5 






- 




X 


X 


X 


X 


C. Ex. 12 






NCA 


1.5 










X 


X 


X 


X 


C. Ex. 13 






TMAH 


2 










X 


X 


X 


X 


C. Ex. 14 


EDTA 


0.1 


TMAH 


2 










A 


A 


A 


A 


C. Ex. 15 


DTPA 


0.1 


TMAH 


2 










A 


o 


O 


A 


C. Ex. 16 


NTA 


0.1 


TMAH 


2 










X 


X 


X 


X 


C. Ex. 17 


HIDA 


0.1 


TMAH 


2 










X 


X 


X 


X 


C. Ex. 18 






PIZ 


6 










X 


X 


X 


X 



As is clear from Table 2, in each of Examples 15 to 28, 
the silicon wafer surface has good evaluations for metal 
5 impurities. However, in each of Comparative Examples 10 to 18 , 
the silicon wafer surface does not have good evaluations for 
metal impurities. This is presumed to be due to the fact that 
the rinsing composition in each of Comparative Examples 10 to 
18 does not contain a specific chelating agent. 

0 

Examples 29 to 42 and Comparative Examples 19 to 27 

In each of Examples 29 to 42 and Comparative Examples 19 
to 27, a polishing composition stock solution was prepared by 
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mixing silicon dioxide, a chelating agent, an alkali compound 
and water. The silicon dioxide contained in each polishing 
composition stock solution is the same colloidal silica as 
that contained in the polishing composition stock solution of 
5 Example 1, and each polishing composition stock solution 

contains colloidal silica in an amount of 20% by weight. With 
regard to the chelating agent and the alkali compound 
contained in each polishing composition stock solution, the 
kinds and contents thereof are shown in Table 3. In each of 

10 Examples 29 to 42, the polishing composition has a pH of from 
10 to 12. Each polishing composition stock solution was 
diluted to 20 times with ultra pure water to prepare a 
polishing composition. Using the polishing composition, the 
silicon wafer surface polished under polishing conditions 1 

15 was polished under the following polishing conditions 2. In 
the following polishing conditions 2, the description of the 
same items as those in polishing conditions 1 is omitted. 

Polishing conditions 2 
20 Object to be polished: 6 inch silicon wafer polished 

under the polishing conditions 1 using the polishing 
composition of Example 7 
Load: 20.4 kPa 

Polishing pad: Non-woven fabric Suba400 manufactured by 
25 Rodel Nitta Corp. 

Polishing time: 10 minutes 

The content of metal impurities that remained on the 
silicon wafer surface after the polishing was measured and 

30 evaluated in accordance with the method as described in (1), 

and the content of metal impurities contained in the inside of 
the silicon wafer after the polishing was measured and 
evaluated in accordance with the method as described in (2). 
Furthermore, the polishing rate was calculated in accordance 

35 with the method as described in (3) and evaluated by four 
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classes, that is, that polishing rate of not lower than 0.6 
pm/min is represented by a ©, a polishing rate of not lower 
than 0.45 pm/min and lower than 0.6 ym/min is represented by a 
O, a polishing rate of not lower than 0.3 ym/min and lower 
5 than 0.45 pm/min is represented by a A, and a polishing rate 
of lower than 0.3 pm/min is represented by a X . The results 
are shown in Table 3. 



Table 3 





Chelating agent 


Alkali compound 


Metal impurities 


<D 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


silicon wafer 
surface 


silicon wafer 
inside 


Fe 


Ni 


Cu 


Ca 


Fe 


Ni 


Cu 


Ca 


Polishing r 


Ex. 29 


DTPPP 


0.1 


PHA 


1.5 










O 


O 


© 


© 


© 


O 


© 


© 


A 


Ex. 30 


DTPPP 


0.1 


NCA 


1.5 










O 


o 


© 


© 


© 


o 


© 


© 


A 


Ex.31 


EDTP 


0.1 


TMAH 


2 










O 


o 


O 


© 


© 


o 


O 


© 


O 


Ex. 32 


EDTPP 


0.1 


TMAH 


2 










o 


o 


o 


© 


© 


o 


o 


© 


O 


Ex. 33 


DTPP 


0.1 


TMAH 


2 










o 


o 


® 


© 


© 


o 


© 


© 


o 


Ex. 34 


DTPPP 


0.01 


TMAH 


2 










o 


o 


o 


o 


© 


o 


o 


o 


o 


Ex. 35 


DTPPP 


0.1 


TMAH 


2 










o 


o 


© 


© 


© 


o 


© 


© 


o 


Ex. 36 


DTPPP 


1 


TMAH 


2 










o 


© 


© 


© 


© 


© 


© 


© 


o 


Ex. 37 


TTHPP 


0.1 


TMAH 


2 










o 


© 


© 


© 


© 


© 


© 


© 


o 


Ex. 38 


TTHP 


0.1 


TMAH 


2 










o 


© 


© 


© 


© 


© 


© 


© 


o 


Ex. 39 


DTPPP 


0.1 


PIZ 


6 










o 


o 


© 


© 


© 


o 


© 


© 


© 


Ex. 40 


DTPPP 


o.t 


PIZ 


6 


TMAH 


1 






o 


o 


© 


© 


© 


o 


© 


© 


© 


Ex.41 


DTPPP 


0.1 


PHA 


0.5 


TMAH 


2 






o 


o 


© 


© 


© 


o 


© 


© 


o 


Ex. 42 
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0.1 
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0.5 


TMAH 
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o 


© 


© 


© 


C. Ex. 19 
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X 


X 


X 


X 


X 


X 
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C. Ex. 20 






PHA 


1.5 










X 


X 


X 


X 


X 


X 


X 


X 


A 
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X 


X 


X 


X 


X 


X 


X 


A 


C. Ex. 22 
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X 


X 


X 


X 


X 


X 


X 


X 


o 


C. Ex. 23 
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0.1 


TMAH 


2 










A 


A 


A 


A 


A 


A 


A 


A 


o 


C. Ex. 24 


DTPA 


0.1 


TMAH 


2 










A 


o 


O 


A 


A 


O 


o 


A 


o 


C. Ex. 25 


NTA 


0.1 


TMAH 


2 










X 


X 


X 


X 


X 


X 


X 


X 


o 


C. Ex. 26 


HIDA 


0.1 


TMAH 


2 










X 


X 


X 


X 


X 


X 


X 


X 


o 


C. Ex. 27 






PIZ 


6 










X 


X 


X 


X 


X 


X 


X 


X 
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As is clear from Table 3, in each of Examples 29 to 42, 
both of the silicon wafer surfaces and the silicon wafer 
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inside have good evaluations for metal impurities and further, 
in each of Examples 31 to 42, the evaluation of the polishing 
rate is also good. However, in each of Comparative Examples 
19 to 27, both of the silicon wafer surfaces and the silicon 
5 wafer inside do not have good evaluations for metal impurities. 
This is presumed to be due to the fact that the polishing 
composition in each of Comparative Examples 19 to 27 does not 
contain a specific chelating agent. 

10 Examples 43 to 56 and Comparative Examples 28 to 36 

In each of Examples 43 to 56 and Comparative Examples 28 
to 36, a rinsing composition stock solution was prepared by 
mixing a chelating agent, an alkali compound and water. The 
kinds and contents of the chelating agent and the alkali 

15 compound contained in each rinsing composition stock solution 
are shown in Table 4. In each of Examples 43 to 56, the 
rinsing composition stock solution had a pH of from 10 to 12. 
Each rinsing composition stock solution was diluted to 20 
times with ultra pure water to prepare a rinsing composition. 

20 Using the rinsing composition, the silicon wafer surface 

polished under the above-described polishing conditions 2 was 
rinsed under the following rinsing conditions 2. It should be 
noted that in the following rinsing conditions 2, the 
description of the same items as those in polishing conditions 

25 1 is omitted. 

Rinsing conditions 2 

Object to be rinsed: 6 inch silicon wafer polished in the 
polishing conditions 2 using the polishing composition of 
30 Comparative Example 22 

Polishing pad: Non-woven fabric Suba400 manufactured by 
Rodel Nitta Corp. 

The content of metal impurities that remained on the 
35 silicon wafer surface after the rinsing was measured and 
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evaluated in accordance with the method as described in (1). 
The results are shown in Table 4. 



Table 4 





Chelating agent 


Alkali compound 


Metal impurities 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


silicon wafer surface 


Fe 


Ni 


Cu 


Ca 


Ex. 43 


DTPPP 


0.1 


PHA 


1.5 












\j 






Ex. 44 


DTPPP 


0.1 


NCA 


1.5 


_ 




_ 




{J 


{J 






Ex. 45 


EDTP 


0.1 


TMAH 


2 


_ 




_ 




r\ 


\j 




(r\ 


Ex. 46 


EDTPP 


0.1 


TMAH 


2 


- 




- 










(rft 


Ex. 47 


DTPP 


0.1 


TMAH 


2 












\J 


(rft 


(rft 


Ex. 48 


DTPPP 


0.01 


TMAH 


2 










w 


r\ 






Ex. 49 


DTPPP 


0.1 


TMAH 


2 














(rft 


(rft 


Ex. 50 


DTPPP 


1 


TMAH 


2 










o 


© 


© 


® 


Ex. 51 


TTHPP 


0.1 


TMAH 


2 










o 


© 


© 


® 


Ex. 52 


TTHP 


0.1 


TMAH 


2 










o 


© 


© 


® 


Ex. 53 


DTPPP 


0.1 


PIZ 


6 










o 


O 


© 


® 


Ex. 54 


DTPPP 


0.1 


PIZ 


6 


TMAH 


1 






o 


O 


© 


© 


Ex. 55 


DTPPP 


0.1 


PHA 


0.5 


TMAH 


2 






o 


o 


© 


© 


Ex. 56 


DTPPP 


0.1 


PIZ 


6 


PHA 


0.5 


TMAH 


1 


o 


o 


© 


© 


C. Ex. 28 






EDA 


3 










X 


X 


X 


X 


C. Ex. 29 






PHA 


1.5 










X 


X 


X 


X 


C. Ex. 30 






NCA 


1.5 










X 


X 


X 


X 


C. Ex. 31 






TMAH 


2 










X 


X 


X 


X 


C. Ex. 32 


EDTA 


0.1 


TMAH 


2 










A 


A 


A 


A 


C. Ex. 33 


DTPA 


0.1 


TMAH 


2 










A 


O 


O 


A 


C. Ex. 34 


NTA 


0.1 


TMAH 


2 










X 


X 


X 


X 


C. Ex. 35 


HIDA 


0.1 


TMAH 


2 










X 


X 


X 


X 


C. Ex. 36 






PIZ 


6 










X 


X 


X 


X 



5 

As is clear from Table 4, in each of Examples 43 to 56, 
the silicon wafer surface has good evaluations for metal 
impurities. However, in each of Comparative Examples 28 to 36, 
the silicon wafer surface does not have good evaluations for 
10 metal impurities. This is presumed to be due to the fact that 
the rinsing composition in each of Comparative Examples 28 to 
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36 does not contain a specific chelating agent. 



Examples 57 to 72 and Comparative Examples 37 to 44 

In each of Examples 57 to 72 and Comparative Examples 37 
5 to 44, a polishing composition stock solution was prepared by 
mixing either one of additives of hydroxyethyl cellulose (HEC) 
or polyvinyl alcohol (PVA) in addition to silicon dioxide, a 
chelating agent, an alkali compound and water. The 
hydroxyethyl cellulose has an average molecular weight of 

10 1200000, and the polyvinyl alcohol has a degree of 

saponification of 100%, a degree of polymerization of 1400, 
and an average molecular weight of 62000. The silicon dioxide 
contained in each polishing composition stock solution was the 
same colloidal silica as that contained in the polishing 

15 composition stock solution of Example 1, and each polishing 
composition stock solution contained colloidal silica in an 
amount of 20% by weight. With regard to the chelating agent, 
the alkali compound and the additive contained in each 
polishing composition stock solution, the kinds and contents 

20 thereof are shown in Table 5. In each of Examples 57 to 72, 
the polishing composition had a pH of from 10 to 12. Each 
polishing composition stock solution was diluted to 200 times 
with ultra pure water to prepare a polishing composition. 
Using the polishing composition, the silicon wafer surface 

25 polished under the polishing conditions 2 was polished under 
the following polishing conditions 3. In the following 
polishing conditions 3, the description of the same items as 
those in polishing conditions 1 is omitted. 

30 Polishing conditions 3 

Object to be polished: 6 inch silicon wafer polished in 
the polishing conditions 2 using the polishing composition of 
Example 35 

Load: 9.4 kPa 

35 Polishing pad: SurfinOOO manufactured by Fujimi 
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Incorporated 

Feed rate of polishing composition: 500 mL/min (no 
circulation) 

Polishing time: 8 minutes 

Temperature of polishing composition: 20°C 

The content of metal impurities that remained on the 
silicon wafer surface after the polishing was measured and 
evaluated in accordance with the method as described in (1) , 
and the content of metal impurities contained in the silicon 
wafer inside after the polishing was measured and evaluated 
accordance with the method as described in (2) . The results 
are shown in Table 5. 



Table 5 





Chelating agent 


Alkali compound 


Additive 


Metal impurities 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


silicon wafer 
surface 


silicon wafer 
inside 


Fe 


Ni 


Cu 


Ca 


Fe 


Ni 


Cu 


Ca 


Ex. 57 


EDTP 


0.1 


AM 


1 










HEC 


0.25 


o 


o 


o 


© 


© 


o 


o 


© 


Ex. 58 


EDTPP 


0.1 


AM 


1 










HEC 


0.25 


o 


o 


o 


© 


© 


o 


o 




Ex. 59 


DTPP 


0.1 


AM 


1 










HEC 


0.25 


o 


o 








o 


© 


© 


Ex. 60 


DTPPP 


0.01 


AM 


1 










HEC 


0.25 


o 


o 


o 


o 




o 


o 


o 


Ex. 61 


DTPPP 


0.1 


AM 


1 










HEC 


0.25 


o 


o 




© 


© 


o 


© 


© 


Ex. 62 


DTPPP 


1 


AM 


1 










HEC 


0.25 


o 


© 


© 


© 


© 


© 


© 


© 


Ex. 63 


TTHPP 


0.1 


AM 


1 










HEC 


0.25 


o 


® 


© 


© 


© 


© 


© 


© 


Ex. 64 


TTHP 


0.1 


AM 


1 










HEC 


0.25 


o 


© 


© 


© 


© 


© 


© 


© 


Ex. 65 


DTPPP 


0.1 


AM 


1 










PVA 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex. 66 


DTPPP 


0.1 


PHA 


0.3 










HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex. 67 


DTPPP 


0.1 


TMAH 


0.5 










HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex. 68 


DTPPP 


0.1 


PIZ 


0.5 










HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex. 69 


DTPPP 


0.1 


AM 


0.5 


PHA 


0.15 






HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex. 70 


DTPPP 


0.1 


AM 


0.5 


TMAH 


0.25 






HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex.71 


DTPPP 


0.1 


PIZ 


0.25 


TMAH 


0.25 






HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


Ex. 72 


DTPPP 


0.1 


PHA 


0.1 


TMAH 


0.2 


PIZ 


0.2 


HEC 


0.25 


o 


o 


© 


© 


© 


o 


© 


© 


C. Ex. 37 






AM 


1 










HEC 


0.25 


X 


X 


X 


X 


X 


X 


X 


X 


C. Ex. 38 


EDTA 


0.1 j 


AM 


1 










HEC 


0.25 


A 


A 


A 


A 


A 


A 


A 


A 


C. Ex. 39 


DTPA 


0.1 


AM 


1 










HEC 


0.25 


A 


o 


O 


A 


A 


o 


O 


A 


C. Ex. 40 


NTA 


0.1 


AM 


1 










HEC 


0.25 


X 


X 


X 


X 


X 


X 


X 


X 


C. Ex.41 


HIDA 


0.1 


AM 


1 










HEC 


0.25 


X 


X 


X 


X 


X 


X 


X 


X 


C. Ex. 42 






PHA 


0.3 










HEC 


0.25 


X 


X 


X 


X 


X 


X 


X 


X 


C. Ex. 43 






TMAH 


0.5 










HEC 


0.25 


X 


X 


X 


X 


X 


X 


X 


X 


C. Ex. 44 






PIZ 


0.5 










HEC 


0.25 


X 


X 


X 


X 


X 


X 


X 


X 



In Table 5, AM represents a 29% by weight ammonia aqueous 
solution. As is clear from Table 5, in each of Examples 57 to 
5 72, both the silicon wafer surface and the silicon wafer 

inside have good evaluations for metal impurities. However, 
in each of Comparative Examples 37 to 44, both the silicon 
wafer surface and the silicon wafer inside do not have good 
evaluations for metal impurities. This is presumed to be due 
10 to the fact that the polishing composition in each of 
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Comparative Examples 37 to 44 does not contain a specific 
chelating agent. 

Examples 73 to 88 and Comparative Examples 45 to 52 
5 In each of Examples 73 to 88 and Comparative Examples 45 

to 52, a rinsing composition stock solution was prepared by 
mixing either one of additives of HEC or PVA in addition to a 
chelating agent, an alkali compound and water. The 
hydroxyethyl cellulose had an average molecular weight of 

10 1200000, and the polyvinyl alcohol had a degree of 

saponification of 100%, a degree of polymerization of 1400, 
and an average molecular weight of 62000. With regard to the 
chelating agent, the alkali compound and the additive 
contained in each rinsing composition stock solution, the 

15 kinds and contents thereof are shown in Table 6. In each of 
Examples 73 to 88, the rinsing composition stock solution had 
a pH of from 10 to 12. Each rinsing composition stock 
solution was diluted to 20 times with ultra pure water to 
prepare a rinsing composition. Using the rinsing composition, 

20 the silicon wafer surface polished under the above-described 
polishing conditions 3 was rinsed under the following rinsing 
conditions 3. In the following rinsing conditions 3, the 
description of the same items as those in rinsing conditions 1 
is omitted. 

25 

Rinsing conditions 3 

Object to be rinsed: 6 inch silicon wafer polished under 
polishing conditions 3 using the polishing composition of 
Comparative Example 4 3 
30 Polishing pad: SurfinOOO manufactured by Fujimi 

Incorporated 

Feed rate of rinsing composition: 2000 mL/min (no 
circulation) 

Rinsing time: 30 seconds 

35 
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The content of metal impurities on the silicon wafer 
surface after the rinsing was measured and evaluated in 
accordance with the method as described in (1). The results 
are shown in Table 6. 



Table 6 





Chelating agent 


Alkali compound 


Additive 


Metal impurities 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


kind 


content (weight %) 


silicon wafer 
surface 


Fe 


Ni 


Cu 


Ca 


Ex. 73 


EDTP 


0.1 


AM 


1 


- 




- 




HEC 


0.25 


o 


o 


o 


© 


Ex. 74 


EDTPP 


0.1 


AM 


1 


- 




- 




HEC 


0.25 


o 


o 


o 


© 


Ex. 75 


DTPP 


0.1 


AM 


1 










HEC 


0.25 


o 


o 


© 


© 


Ex. 76 


DTPPP 


0.01 


AM 


1 










HEC 


0.25 


o 


o 


o 


o 


Ex. 77 


DTPPP 


0.1 


AM 


1 










HEC 


0.25 


o 


o 


© 


© 


Ex. 78 


DTPPP 


1 


AM 


1 










HEC 


0.25 


O 


@ 


© 


© 


Ex. 79 


TTHPP 


0.1 


AM 


1 










HEC 


0.25 


O 


© 


© 


© 


Ex. 80 


TTHP 


0.1 


AM 


1 










HEC 


0.25 


O 


© 


© 


© 


Ex. 81 


DTPPP 


0.1 


AM 


1 










PVA 


0.25 i 


O 


o 


© 


© 


Ex. 82 


DTPPP 


0.1 


PHA 


0.3 










HEC 


0.25 | 


o 


o 


© 


© 


Ex. 83 


DTPPP 


0.1 


TMAH 


0.5 










HEC 


0.25 


o 


o 


© 


© 


Ex. 84 


DTPPP 


0.1 


PIZ 


0.5 










HEC 


0.25 


o 


o 


© 


© 


Ex. 85 


DTPPP 


0.1 


AM 


0.5 


PHA 


0.15 






HEC 


0.25 


o 


o 


© 


© 


Ex. 86 


DTPPP 


0.1 


AM 


0.5 


TMAH 


0.25 






HEC 


0.25 


o 


o 


© 


© 


Ex. 87 


DTPPP 


0.1 


PIZ 


0.25 


TMAH 


0.25 






HEC 


0.25 


o 


o 


© 


© 


Ex. 88 


DTPPP 


0.1 


PHA 


0.1 


TMAH 


0.2 


PIZ 


0.2 


HEC 


0.25 


o 


o 


© 


© 


C. Ex. 45 






AM 


1 










HEC 


0.25 


X 


X 


X 


X 


C. Ex. 46 


EDTA 


0.1 


AM 


1 










HEC 


0.25 


A 


A 


A 


A 


C. Ex. 47 


DTPA 


0.1 


AM 


1 










HEC 


0.25 


A 


o 


O 


A 


C. Ex. 48 


NTA 


0.1 


AM 


1 










HEC 


0.25 


X 


X 


X 


X 


C. Ex. 49 


HIDA 


0.1 


AM 


1 










HEC 


0.25 


X 


X 


X 


X 


C. Ex. 50 






PHA 


0.3 










HEC 


0.25 


X 


X 


X 


X 


C. Ex. 51 






TMAH 


0.5 










HEC 


0.25 


X 


X 


X 


X 


C. Ex. 52 






PIZ 


0.5 










HEC 


0.25 


X 


X 


X 


X 



In Table 6, AM represents a 29% by weight ammonia aqueous 
solution. As is clear from Table 6, in each of Examples 73 to 
10 88, the silicon wafer surface has good evaluations for metal 

impurities. However, in each of Comparative Examples 45 to 52, 
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the silicon wafer surface does not have good evaluations for 
metal impurities. This is presumed to be due to the fact that 
the polishing composition in each of Comparative Examples 45 
to 52 does not contain a specific chelating agent. 
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